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Abstract 
This thesis deals with the workspace analysis of the six-degree-of-freedom parallel- 
actuated manipulator known as the Stewart platform. The generalized Stewart 
platform refers to a design which consists of two rigid bodies (the base and the 
platform) connected to each other by six extensible legs with spherical joints at 
both ends or with spherical joint at one end and with universal joint at the other. 
The Stewart platform represents the class of parallel manipulators in general since 
it exhibits most characteristics of the parallel manipulators. 
The workspaces of parallel manipulators are very restricted and different from 
that of serial manipulators. While the serial manipulators have large workspaces and. 
are easy to determine, the workspace analysis of parallel manipulators is tougher 
due to their closed loop structures. 
In this thesis, a geometric solution to the tdimensional workspace is presented. 
In other words, the workspace is a function of four of the six parameters which define 
it. Thus one rotational variable and three positional variables are varied and the' 
other two rotational variables are fuced. The approach to solve the problem geomet- 
rically is by representing the end of w!&$connected to the platform to be 
inside of the maximum sphere and outbide of the minimum sphere corresponding to 
the maximum and the minimum leg lengths respectively. These spheres are of course 
3" 
concentric. The motion of the same points when restricted by the&d.o.f platform 
is shown to be on cylinders. Thus, combining the two restrictions, we show that 
the motion of these points individudy is governed by the intersection of the motion 
9 
cylinders and spheres corresponding to each leg. By combi ig  all these individual 
f 
solution sets (six in d, one corresponding to each leg), we obtain the motion range 
of the platform. After obtaining the positional workspace boundary points, they are 
joined in a continuous manner by using certain geometric algorithms to obtain the 
boundary surface. Then the 4-D results projected to fewer dimensions are presented 
for visualization. 
